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(54) LIQUID CRYSTAL DISPLAY DEVICE AND METHOD FOR CONTROLLING 
DISPLAY OF LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a display device 
capable of displaying a picture of high quality removing the 
existence of uneven luminance or mixed colors due to display 
colors other than required display colors over the whole 
display area and improving the application efficiency of back 
light without deteriorating display quality and having 
characteristics of low power consumption, bright display and 
excellent display quality. 

SOLUTION: A liquid crystal(LC) display device is provided 
with an LC panel 21 having plural LC pixels and plural 
switching elements corresponding to respective LC pixels, a 
back light 22 arranged on the rear of the panel 21 and capable 
of guiding red, green and blue light components to the surface 
of the panel 21, a picture memory 30 for storing pixel data(PD) 
to be displayed on respective pixels, a reverse data generation 

circuit 36 for generating reverse pixel data #PD against respective pixel data PD, and a 
control signal generation circuit 31 and a data driver 32 for executing 1st scanning for writing 
the data PD in individual pixels on the panel 21 and 2nd scanning for writing the data #PD in 
order during respective periods for time-dividedly emitting red, green and blue light 
components. 
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<Dmmz*>/*7&wrr& tmc ame*^ y^s? 

T*^Srfr*5fcfc(0jfn<o**£, S^*S*t6fc 
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**, ft, #fe^UoroMB^m^SixSJ:5(-»J» 
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T»5**fTtt5 ittb<Dm l *>** 5 fc* 

im&m i o i mzm&mw}ffl®^mz. 

1 (OfI^2 co*^E£ SrCCOBgr-fT* 5«ftBE« 
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J: D ^Stt^iS?-^-^ SrStrfE* 2 (D**^ 
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l 4l:Ctt«)*U»(l. 
[0 0 0 1] 20 

[0 0 0 2] 

[0 0 0 3] ^r^>T\ «»»*36«f4*SUi-S4:K»t 

£u ^—^ /ell ^"^^^-fr^ 5 y 

■^/u=2^t-3L — **?<D^M$e<J: Ltd- «Wl-tt8i8 

mfctiim ztiz 0 so 



[ooo4] 9&<o*7-m&*t»mmt* &m 

£t%Z>&&%0'M:<DffifrbteSm (Super Twisted Nematic) 
& 4~?k TFT-TN (Thin Film Transistor-Twisted Nemati 
c) * -< -? t \ZL—fflb\Z&m ZtlZ> a STN^ 7 -f ^f4»3t = 

**^£^§IHB#*>S. — *\ TFT-TN*^ STN 

^7-<FM^i:W, Z<Dfttb^ TFT-TN* -f^Xf*^ 
y * 7 >f h tw £ 6 iSl^}^*# <4ot/<yry ®M 
OgSWrSJwttffi-rs^ttraHs&sfcSo Sfc* TFT-TN*^ 

[0 0 0 5] jEtw. |£*<a3iBSttA^3£1ttt* Sfe 
[0 0 0 6] 

T-£>9, rofc«>«iIii*»^^aiS-t?*>5«oB** s *> 
19. ^fcTFT-TNX*iil5WS^^^^7-r h^S^-TS 

[0007] *8!Bttc© J: 5 Wflfldl*tft Sftfc 

s< 7 tf-ZimX-foZ* 7 -m&T* ^X-7l^< <DW&* 
[0 0 0 8] *fc*38Wtt. m&#l*7-m& J r>(X7 

[0 0 0 9] 

?74 bk&m&&&. m&<DX4 *y^jrh'<*y*7 

4 b (Dmftt&mmz^x* 7— mantel ^<d 
&^x&mm&&&'<*Mztt^zmm7*--*<Dm&fy 
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[0 0 11] Ml-. Z^B<o#a***Jr*5tNTtt:. « 

[0 0 12] JEUl. *«MC0«fi*^K«&^^«l«P 

[0 0 13] ^/cl^, SSS^^/^^BIB^— ^o* 
[0 0 14] 

[»w sit, <Dmm<DMm& 

[ooi5] mi r±**M^«5*RS^3Sao— »^ 

[0 0 16] Bliw*5ivc, «H«F»21. 22tt0 2lwWr 

*VC<^SJ:5lw, LEDTl^ 7Xt^#*tR+3t*£ifcffi6 

[0 0 17] «*^/U2U4H2Xt/H3^Stl/Tl^ 
5£5t-. — ftojg*7>f;^i £ 5 b<DK<Dm&k U 

fcTfldiwUHiw. «*7-f/^i f tf7*mfo2, &mn 
«6coiiiB{-ajisn-c*3 9. #7*xtM<z*«««3 



TFT (Thin Film Transistor) \Z. X 9 *^/*?WMZ 
*U f^^ CO TFT K7>T'<32K<fc9f&#a6*, * 

[0 0 18] ^7^Stg4_b<7) t°?'t/l'mM40(D±ffi\Z 

tt&ftm\2*K &mmm 3 ot®i- tiarpjisii 

[0019)^7^7^ h22*4. »»^*/U210Tiit- 

d*fejlUUfc#tlB-C LEDT U"f 7j&Sfl|*.e>*tTV^6o - 
(O LEDTU-f 7*iH4^ J E:^«S:Hds^Stt-Ci^J:5 

(R).*(G).*(B) <0#fe«:*5fei-S LED3&5JIH»:«B.oS 
«LTBB^J§^T^-5o 6 fi^O LED 

•*t5 i*i:±B^««tS ^ I: «t 5 , 

[0020] igii^^-t. *y 3oicf±**^<* 

A-2 1 i c J: 9 $ ttS # 7 s r — * DDi&sfl^O tz. t 7L 

y 30te r 0^-7 — * dd jjsife * * y IcfEtg Ufc 
S:IW«l»«*EIK3ldS«l*r*RIJB«*SYN i-^L 
30 ^PD*i-tW*4-feu^^37lwA*SttSt*{w, 

[0021] ®^-^^[E35&36(4iij^^^y 3o^e>m 

\^7thth& a fot, ir i'#*mznm&?'*r}) 30^ 
6 tii^ $ Mtmrn?*— * pd <t i^7- ^ *j«ia«36^ & tts 

(HiK3i^fe^^ttSfflWt^cst-«or^i'tt^*9 f 

40 [0022] -7 — ^ K^-f ^32J4fc°^ir/u^;fii40<Dfl# 

[0023] **5 X fflmn^&±mm3\frh&mmm^ 

SYN d«a^StVx ^^tyK7^f^33, S^m/£^^[e] 
&342fctf'< 5/^7^h fBy»0te&^Bft«ai35^^.X- 6 

[0 0 2 4] ^ ^r-r V '<33J4»J#«-W6±@&31 
50 Ia]K34»:l^»Rff#SYN icRBH UTSflS«BEVRS:«* U 
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[0025] y<y^7-( h mm^Rx^mmmmsn. 

^xmrnrnzz^v??^ viz^H-x-x^yt^-i viz 
[0026] 

^ibm-o^T, SXT\zMW-tZ> 0 m5&*¥£W<DmMi 

W~tZ>tL#XO^ y<y^y-< V22<D&&<D \.m<D^%$ A 
;y^t»^2i^7>fvw^^ ^ z/yt<n 10 

[0 0 2 7] Hl5(a) ^£*VC^6£?(;i. 
h22<7) LED^:fc^X^5.6ms SK:^, ^, ft<D\mxM 

ft*>\ l^{-60^ U—A(D^^fT^5^. 1T7U 
-J*cD^f:tl6.6msl;:ft 9 , ^017 Atf^P^M 

Afcfclr^C^S'^-f h22<£>#, i?<D&&<D LED 

fc£;Ltf[H5 (a) ^^tfC^5Mr*(i^l#@<Z) 20 
^{cio^r#^ LED£, m~#@<7)f-y^u 

[0 0 2 8] ft;fe\ ±m<D£ ?lZ&-V-y?U—J>>%: 5.6 
mst IT, 1 7 A£rl6.6ms£ L/c^^Clte 1 f^Cl 

[0 0 2 9] —Jj, HI 5(b) C^^ixTi^J: 5 x 

T-*<Dm^7£&*-mTteo 0 fiu -siwt^ 

[0 0 3 0] jglw. -SicD^^^l^^Tf*. $0 
Mf#^0K3HifiJWf ^CSI^ct ^ir u^^37^llj* 
^-*PD£rtH;>}£l*\ '^co-t? ?yifrhmti£titz.m 

ib^f 0 yN o ^/U21^#iij^^^$ix6 C £ X <9 Mfrfc 
W^iiTgi^il^n, M^-^PD^j^L/c 

ftfrfr^O 

[0 0 3 1 ] LT, ngg(D^^Si^^Tfi, 
^JWI^^lH3K31I^JWf -^CSt^J: 9 ir *37{^S? so 



[0032] &5k<D&ghm^mmx^ -Rmmf-* 
mm&ntet>thx\<^tz 0 u&>u *&w\^&\<^xte, ± 

ttltf#®ST^«S^^ll^^^^l^-- 1 ft 

[0 0 3 3] -gS(7)tM^^Il^ 
^^i:T% ^S^>°^^21C0#lij*^«*&$^t5{f^ 

[0 0 3 4] * C ^>T% 3W*tt«»f4«ttJS:#tt*:# 
*Pi3RJ-«JBEdSBi*DS^^sa^. {i^^^/^^l, 5 co 
[0035] roj;5ft*W^e>. *^r*itrsiw 

*/w**trj:5Jw»«sn. mftmm&isX^z>-vc 

[0 0 3 6] *^^co^^^e&t>^0^ 

[0 0 3 7] ^T. E)2^t/ia3{^$nT^6^ 0 yN 
^/U21^r^T^J: 5tcurf^®Lfc 0 fi*^fcr^*fe/u« 
ffi40^r tT :x ^0 . 24ram X 0 . 24mm T*®^^ $r 1 024 X 768 <D^ 

7t 0 COJ; 3ft TFTS«fc*ffl«ffi3*;rf <5#7*K 

MUX 200^^1^^^ 6 r <^iwj:^ x ft 200A 
(Dtf!) 4 % KR«rgBr4Kll. 12 £ LT/&JBi Lfc G Ht^ 
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[0 0 3 8] f£&£Lfc/>*/H£^ p^^rr/u^ 

fgtf) ~ tfctfXlft :7 ^ /U A ( 0 3S®X$£: NPF-EG1225DU) 

i, 5T\ ^iii3^^m^^^^--^^Mi/^c 

fc 0 ^UX. r.(D^S^^/U21^/<^^ 7>f K22, BP*> 10 

[0 0 3 9] ±.&<D± b\^l,XfcW:\.tz.m&'<*M\* 
LEDT 7^^*^+^te^6T^^^^5^^ 
f-22±['^L7t«^^^^T. t37CD*^>- 

[0 0 4 0] 07(a) l:^^Tl^ X 5#16.6ms<7) 1 
:?u-AO^£3^#Lfc#, i^, ^<D&&<o-V-7y 
i«-J±Mffl\zio\,^X, 13 7(b) (w^^ixTi/^ J: 5lw x 

^ V'JMfc-OIItffT* o /c 0 20 
[0 0 4 1] £i\ -KB<o*^jfeaEfi. 

[0 0 4 2] raxlc^*). [3 7(c) {c^^nri^J:^ 30 
[0 0 4 3] -Sl^tii^jaii, #t^7I/- 

fct^T«S^/W21^ft»7^ V^W#5&^360jR.T 
<£>~S g (DWZnmnoMttito** S ^tfMi Six 
[0 0 4 4] CtbJ-ctH), 137(c) t^$nri/^«t5 

id, *»'<*/u2io#iB*as7-f ^»tt-e***r«iiBJw 



10 

[0 04 5] ffift<Dm6 ir*SixTl^5 <£ 5 i-x 

®7fe*4^a:^ufc2ftco{i3t^^^A i, swffi^rp] 

«r*WbUfc. 
[0 0 4 6] £1±<DX 0t£mf8L<Dm&'<*MU^1$\sX 

miK^tsfox^zxotei&wmm^xv ±mv>xok 

St5:^ J t*lfc, ft*5, a*^^»ffif* I92cd/m 2 
T-$>«9. hifcfi35:l-CS>ofc: 0 
[0 0 4 7] &4b\ ±SE^^JE«-efi, «3fe<*3ftSK3SL 
^2tSccO«3l£^-f/^l, 5<Z>ffi3te#ft**SffcL-tl^ 

[0 04 8] fc*S*fc. ±JfiOSa6^*IBJw*5V^Tf±, 

[0 0 4 9] i:r^T% ±3*<oJ:5*«f5>«I*7— «S 
^^^^U^-Cfi. ^<>^^^>r h22, J:*JAfrWi-tt L 
EDT U-f 7 O^S(Drt<^SSO#^{-ii^U^Jffl 

[0 0 5 0] [3 8^0^^^^^ — hfiiiifi^^l <om 

\-x^>m^mtcom^^Lxi^o [3 8(a) 

Btl^ot^^ 2.8ms0^tC^7toTff^t5 
2.8msfiifi«F^C^P>*&*oT' : E:<0»O 2.8ms(^^rfl(c:^ 

[0 0 5 1 ] r^>J:5^»g fc (w^ 13 8(b) C^^iiT 
o^S «t 5 5.6ids^»![IB<d 1 ^7-7 i"—J*\zm*X& 

7<4 ^m&xfrizm&izmm&&tt-fzmmte i 
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U-i,<D l/2tLMl\ «ot, 08(a) t^£*LT 
3fcB*Bflt> 1/2-Cfcfl. £g>9<7) l/2f*«ft£;ftrC&ifclw& 

sttTi^ 2.ansJ:9«t^i*iH-e^riB-e*>s*e)tf, 

TFT "C fix 

[0 0 5 2] d©J:5ftl8B«:#*tSfc«)i:, 
W**4>fc< £fc-o«±K#MU **^^21^© 

h22*-W^L-C^05l5fe««*4^as/^^*&* 

*»«6 *ars^/u2i^^>r ^i:fjoti*7 

-f/^-e»«t©*6*ft«*«*(l) 221 -«3t««(4) 
224 U:4##JU £fc LEDT U>T 7 t^tw^UTLE 
DTU-f^n 5/^71— 741- 4»«U^-5 9 # LEDT U 
^^05/^71— 74^;h,^ft,tt: £i>— ofo, 5. 

(1) 221 a LEDTU^yn y^71»cj:9 x 38*«K(2) 
222 LEDTU>f^t3s,^72^ < fc«9. *3tffi«(3) 223 
«t LEDT U-Y -Ju y $ 731^ 9 x ^3tffl«c(4) 224 fi L 
EDT u >T ^ o y ^ 74 d J: 9 tu^ix»*ftiJ» £ *x 6 0 

[0 0 5 4] C<OJ:5*^y^7'f h22S:ffllx.fca^O 
*5IW^*2^liJ6^Jgffi<0*^ffi|»^ov^T. 01OO 

[0 0 5 5] 01Ol^£*VC^6«fc 51-. *RS>"^*/^21 



20 



S 1 



So ^y^7-f h22<0*3t««221 t- 

»iS-rs«s^/u2i^#7^ >&M&$tix\<^z>mm 

fcl*5l^Ttt LEDT y^71ft«***, 3B*«*S 

222 fcWJS+Sft*'**/^^*^ >dS****bTV^ 
S»n^*3l^r«: LEDTU>f^n y *72«:3&#£li\ IS 
3fe®«c223 ^*HSi-6«ft^^^210#7-T 
ixT^-5»3MJ-*3t^Tli LEDT U>f^n y ^73«:**S 
ii\ %5fe^*224 \Zttfc^ZmM*/<*/l'2\<Dfr7^ 

i£&$tt,x^zmmz&\,yxn ledtu^h ^^74^r 

[0 0 5 6] fi£oT, tz.b7L&fc, W, ^(D^zf^U 

M***«PIW*:#2.8iiis *»5t««22 
1 —224 <D^-7 U— .Artl::fcrt£»#WIWtt: 3.5msT* 
J;l^£i:l::*tK last^Stt-Ci^**^ 5.6mstwl£ 
LT62.5%t-ffiSNlT-#So ?B*«**:#*J3 
7.5%«tti-*ii:ds^riBJwftS 0 Ctf>i^ »i&'<*/U2 

>f h 22<ZJ** s **^*^21 0*ffi^aiix-C ttBS 4Kffi. 

w*>«»'<*^2i<a#w*as#*^ 

6f'j^^o%) 0 ^(Dtc^. ^>-b7* bit, m^&M 
m<Dm\z&^xh£*)&W£tiz>o 

[0 0 5 7] '<y$y4 h22<0»3te«gc*#»ILfc»& 
[0 0 5 8] 





SfejWffl (ms) 




I 


5. 6 


100.0 


2 


4. 2 0 


7 5.0 


4 


3. 5 0 


6 2. 5 


6 


3. 2 6 


5 8. 3 


8 


3. 1 5 


5 6.3 


1 0 


3.0 8 


5 5.0 


2 0 


2.9 4 


5 2.5 


5 0 


2.856 


5 1.0 


1 0 0 


2.828 


5 0. 5 



[0 0 5 9] *lj&*6«a>ttJ: 51-, y<y^y^{ K220 fw*f-*-6«3e:«FM^it*R«TfB*t?*Stt, 
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R=0.5 + 1/ (2 - Nb ) 
[0 0 6 0] ft*5. ±IEttMJ-*5^-Ctt. '<y*9>f h 

[0 0 6 1] &tw. ±»c5J:5ft*»W<oJB2«>jaK© 

«S/<^/W21^IrI— "C*>I9. 011<£>*-f — 10 

[0 0 6 2] 011(a) l^^tLTt^ct5^ 
-f h220>«-3&#««221. 222 ~\^1r3^X ^TMcW^<D 

Wl-fT&:Wx5o ^tt, 011(b) t^£*LTl>5<fc 5 
Ic. y<y^y^ h220«*««221 tm$tl*X^Z>m\Z 

*>* h220#|8*1H«22l, 222~'<D&ftfflWt 20 

***fc«rlBJBU-C«MW6. 011(c) 
£*V0^5 J: ?SS^/^21w*iiilR^^*r&tJ J ^ 

[0 0 6 3] £*7\ i»^7 r 7U--AR0t#<75^^^ 
[0064] rco J; ? ^IWItli, fettfifctftU 9) 30 

y zzt&x'Zfto mm* 

fi 5.6ms. ftft^/Utfl^— *»&*/JS**B*IHtt 
#2.8ms£U /<y^7^f K22^IS«««Sr4^ns/^ 
IC5MMbfc»frlcr4*»*««221. 222. 223. 224CD|g 
^J^£^4Ve;n^3.5ms iw®ss-e#fe 0 ~(Dm. 
Zy4 h22Mfc<Dfty£mm* 631cd/m 2 "e*>*K ffefg^ 
^/U21 ^^a^^Te^^fT^o/c^^^fi 190 
cd/m 2 "t?*>*K 3yh7^hitli43:l-efcofc 0 

h22O*5tS^fiJffl3a**i»30%-e*>ofe 0 >Mb\ 4o 
/<2X^7>r ^^SWm^SrW^fctw^ 19W"C&o 

[0065] te^nifew^ lt> ±7&mm<Dm&'<*/i' 

21«H£fflU /<5/^7>r h22«r«S«^105>fMUfc«3t« 
«221. 222- J: U 3Ett:#. ». fO#t7'7 
B#flfl«r 5.6ms. **^*^21^<0^— 
3lE«FB8*#2.8ms <!: UT*IRO*^«|tP*tf*o/t. 
[0 0 6 6] r<0»£\ ^yfyof h22<Dftytm%i&10 

m<D&ftmm2\. 222-\^9^vti^t\zx^ . &&it 

««221. 222-^3feB#ra^3.1ms {-^lT^fc 0 - 50 
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roB, /<s/*9-f h22**-e^*5fe»«tt 560cd/m 2 ~Cr 
fc*9> «A^*^21i:ia^'&-frTe«^*:tT*ofc»^ 
CDM&te 194cd/m 2 Tfo 9 . =1 > h 7 * h tfcllSl : 1 Xh 

oyc 0 /<</*9w b22<D&ytmv>mm%}mtem$5%tm 

C*>. 16Wt±^lllS^tbUTtHl-fi<*o^ 0 
[0 0 6 7] 7 >T K22 

[0068] ±3fi^z:o^jOl6«^*iht-SH:tt 
ffiliLt, *Jxfei:lRl— ©**/<*/^21*«fflL, 
* y-J h22&&&mh UT*^ffiH»*fT*o^ 0 

[0 0 6 9] ^(7)^lT*ii. /<</*7>f h220«**fKA 

^-yyu-J^(Dmm (IB5tWPM) 4:5. 6ms . i^tfa^ 
/U21^"-^»a*/IH**3lE«PB*:#2.8 ms£ Lfc» 
-8\ '<S/^7-f h22*fr^^^Slil009cd/m 2 "Cfc 

192cd/m 2 -efcU. htfcf«5:lT*>o 
7t 0 fr;ib\ h220^^S(DflJffl^(i^l9% 
h22<OSf»«2>fc31W£. WaSo^< 
^7>^ h22^**««*5>WUfc»^t^i 3B ^3IJfi 

[0 0 7 0] r<Dj;5^ '<2/*7-f K22^**«** 

[0071] *ib\ ±as^#**«stfjt«ffinc*5v>r 

tt. «*^*^21^3»««tt«*«:fflVN*:3&s % 
[0 0 7 2] o\ZL^ s<v?y-< h22tf>#3te«« 
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